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Abstract 



In this study, the effects of a form of cooperative group 
instruction (Student Teams Achievement Divisions) on student 
motivation and achievement in a high school geometry class were 
examined. Ninety students were randomly assi ;ned to either a 
control group receiving traditional instruction or one of two 
treatment groups receiving cooperative learning instruction. 
Geom.etry achievement was assessed using scores from the IOWA Test 
of Basic Skills and teacher-made . exams . An eighty-three item 
questionnaire was used as a pretest, posttest, and post-posttest 
assessment of efficacy, intrinsic valuing, goal orientation and 
cognitive processing. Students in the cooperative treatment 
groups exhibited significantly greater gains than the control 
group in geometry achievement, efficacy, intrinsic valuing of 
geometry, learning goal orientation and reported uses of deep 
processing strategies. the implications for cooperative group 
structures and motivation theory are discussed. 



The Effects of Cocperacive Learning on Student Achievement and 
Mot i vat ion in a High School Geometry Class 



Submitted: 1-25~S5 

When used properly, cooperative group learning has been 
shov;a to be effective in increasing academic achievement {Johnson 
Sc Johnson, 1989 ; Slavin,1990; Nichols Sc Miller , 1994 ) , The purpose 
of the present study was to examine the impact, of one type of 
cooperative grcup environment on several motivational variables 
v;hich 7^ay underlie these achievement gains previously noted. 

Slavin (1984) has argued that a r-^ssible factor responsible 
for the success of cooperative gxv.. up instruction is the positive 
motivational impact of peer support for learning. Small groups 
of students are provided the opportunity to provide tutorial 
support to each other v;hile working jointly to accomplish 
learning objectives. Graves (1991) also suggests that the social 
rewards of cccperanive group interaction m.ay in fact enhance 
students' intrinsic valuing of the learning task. 3y reducing 
the competitive nature of the typical classroom, cooperative 
groups may direct students tcward improving their knowledge in 
their pursuit of the team goal of demonstrating achievem.ent . 

If this is the case, cooperative learning m.ay also be 
altering the goal orientations of students (Dweck & Legget t , 1988 ; 
Nicholls, 1989) , Individuals v;ith learning goals seek reasonable 
challenges and persist ur.der adversity, while those with 
performance goals avoici challenging tasks and display low 
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persistence when difficulties arise. Students with strong 
learning goal orientations are interested in increasing their 
competency on a task and tlieir primary goal is to obtain 
knowledge and improve their skills. Nichols (Nichols & 
Miller, 1994) has shown that cooperative learning can have a 
positive impact on student learning goal orientations. 

Bandura (1986) argues than an individual's efficacy beliefs 
influence motivation in several ways. Individuals will tend to 
avoid activities they believe are beyond their capabilities so 
they selectively choose easier tasks where the chances for 
success are greater. The amount of effort an individual invests 
in an activity and the level cf persistence at difficult tasks 
are also linked to efficacy. The greater our self -efficacy the 
greater our effort and persistence £:hould be thus leading to 
improved achievement. Ames (1984) and Nichols (Nichols & 
Killer, 1994) have found that students ' self -perceptions of 
ability (self -efficacy) increase following group success in 
cooperative group activities. Additionally, Bandura (1986) has 
argued that an individual's self -efficacy for a task is 
positively related to experiencing the intrinsic rev;ards of the 
act i vi ty , 

Csikszentmihalyi and Nakamura (1984) define intrinsic 
motivation as a desire to do something because of the reward 
gained from doing an activity itself while extrinsic motivation 
occurs when the activity is engaged in because a separate reward 
.is J.ikoly to occur. Several r>tudios (Ames Ec ArcJier , 1988 ; 
Meece, Blumenf eld & Hcyle,1988; Miller, Behrens , Greene Ec 
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Newman, 1933 ; Nichols & Miller, 1994) have indicated a positive 
relationship between students' learning goal scores and their 
intrinsic valuing of the subject matter they are studying. 
Positive relationships have also been observed between student's 
self -efficacy and their perceptions of the intrinsic value of the 
task (Meece et al.,1988; Miller et al.,1993; Pintrich & 
Degroot , 1390 ; Pokay & Blumenf eld, 1990 ; Nichols & Mi 1 ler , 1 9 94 ) . 
Nichols (Nichols & Miller, 1994) has also shown cooperative 
learning activities can have a positive effect on goal 
orientation and sel f - ef f icacy while also encouraging students to 
display greater intrinsic valuing of the subject matter. 

Students with learning coals are also more likely to report 
engaging in self regulatory activities such as the use of 
monitoring, planning and cccr.itive strategies (Ames & 
Archer, 1988; Meece et al.,1988). Pintrich (Pintrich & 
DeGroot , 1990) shcv;ed that self -efficacy and intrinsic valuing 
were positively related to cognitive engagement and performance. 
Particulary, intrinsic vaiuir.g of the learning task was strongly 
related to self - regulat icn and cognitive strategy use. Because 
of the impact that cccperative grcup learning has on achievem.ent 
and the motivational variables previously discussed, it is 
hypothesized that it may als30 liave an impact on student use of 
cognitive processing strategics . 

Cooperative learning has been show to be effective in 
increasing student acvb.iovcmont v;hen used properly and 
preliminary results d t.),.^ iiv.pcicl on r-tudent motivation ir> alno 
premising. Students l^viiTiing in cooperative groups exporiencc 
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increased achievement and positive attitudes toward the learning 
task {Johnson Sc Johnson, 1989 ; Sharan,1980 ; Slavin,1990) and also 
expi-essed an increased enjoyment of mathematics and an increase 
in self -efficacy toward mathematics (Slavin & Karweit , 1985 ; 
Slavin, Leavey & Madden, 1984; Slavin, Madden & Leavey,19S4; 
Oishi et al.,1983). Nichols (Nichols Sc Miller, 1994) has also 
shown a form of cooperative learning to be effective in 
increasing student achievement while also showing increases in 
students' self -efficacy, learning goal orientation, and intrinsic 
valuing of the learning task 

The present study seeks to improve upon several design 
constraints that were present in an earlier study (Nichols & 
Miller, 1994) which are the result of factors often associated 
with the field setting. In the initial study, the school 
district allowed a one semester trial of the cooperative learning 
treatment in one class. The current study compared three classes 
•with one serving as a control and the remaining two receiving 
ccoperative group instruction at two different time spans in the 
school year. This allcv;ed an examination of a "return tc 
baseline" for the treatment groups when compared to the control 
and assured that changes in performance would strengthen the 
arguments of causal influences of the treatment. 

Subjects in the present study were enrolled in high school 
Geometry rather than Algebra II which was the case in the earlier 
study. The previous use of Algebra II classes may have been a 
contcundinq factor when m-asuring achievement because of ilt^ 
similarity in content area to a prerequisite course in Algebra I. 
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Geometry is a uniquely different domain and may encourage greater 
interaction among cooperative group members due to the nature of 
the analysis of geom.etrical figures and logic proofs. Using the 
subject area of Geometry it was also anticipated that students 
w^uld report using deeper processing strtegies as opposed to 
shallow processing stategies. In addition by using the STAD 
(Slavin, 1990) program the effects of individual pacing and 
retesting could not be considered a causal factor in observed 
achievement or motivation gains that were recognized in the 
previous study. 

In the present study the effects of a form of cooperative 
group instruction (Student Teams Achievement Division) on 
motivation and achievement in a high school Geometry class were 
examined. When compared to students receiving traditional 
instruction, do students in a cooperative learning condition (l) 
display higher levels of Geometry achievement, (2) report being 
more learning goal oriented, (3) have greater positive self- 
efficacy beliefs regarding their abilities in Geometry, (4) 
display greater intrinsic valuing of Geometry, and (5) report the 
use of deeper cognitive processing strategies, 

METHOD 

Subj ect s 

The sample consisted of students (m.ajority tenth grade) 
enrolled in three sections of the first semester of Geometry at a 
juiburhan higli school ii i l:o Midwest, All students had completed 
a traditional /algebra I class prior to enrollment in Geometry. 
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Students were enrolled by computer in Treatment Group I, 
Treatment Group II or the Control Group from a pool of 
approximately 400 students. Due to the nature of the enrollment 
process there. is no reason to believe that groups would differ 
systematically. Although some students from the origi^nal pool 
may have not had the opportunity to be enrolled in one of these 
sections due to scheduling conflicts (e.g. enrollment in band 
first hour), there is no reason to believe that significant 
differences existed between groups initially. At the time of 
enrollm.ent, counselors and students had no knowledge that some 
classes would be lecture format classes while others would be 
cooperative group format (Total n=approximately 90 students, 30 
in each group) . 

The school population was approximately 90% Caucasian with 

'tudents of various ethnic backgrounds accounting for the 
remainder of the student body. Enrollment was open and 
unrestricted as long as students had successfully completed a 
course in Algebra I. Initial variation between groups was 
assumed to be negligible. Each Geometry class met daily (Monday 
through Friday) for an 18 week period for a 5.5 minute class 

session . 

Inst >"ument s 

Five dependent variables were measured: geometry 
achievement, goal orientation, self -efficacy, intrinsic 
motivation toward geometry, and cognitive strategy use. A 
discussion of the instruments follows. 
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An 83-item questionnaire has been developed to assess 
various aspects of student motivation. Variations of this 
questionnaire have been used by Miller (Miller et al.,1993; 
Nichols & Miller, 1994; Montalvo, Miller, Greene & Nichols, 1994 ; 
Miller, Greene, Nichols & Montalvo, 1994 . ) on related research 
pro j ect s . 

The items were Likert-type questions which were intended to 
measure student learning and performance goal orientation (twelve 
items) / perceived int r 1 ns 1 c a nd extrinsic valuing of a task (four 
each subscale) ; cognitive strategy use (nine deep strategy and 
nine shallow strategy items) and self -efficacy (eight items) . 
Although the instrument includes items involving other 
motivational variables, only those mentioned above were analyzed 
for this project. Selected items from each subscale are included 
in Table 1. The items were randomly ordered using a five-point 
scale with "strongly agree" and "strongly disagree" at the 
extremes. The questionnaire was distributed during the first 
v;eek of school in August, at the end of the first nine v;eek 
grading period and again at the end of the second nine week 
grading period. Students com.pleted the questionnaire at each 
phase of the project in approximately twenty minutes. 

Mathematical achievement was measured to determine initial 
differences in achievement using national percentile scores from 
from the I0V7A Achievement Test of Basic Skills from the 1992 
school year. In addition, two teacher-made comprehensive tests 
]'etlpcting tho state mtiiuiatod curriculum as we]l as the local 
school district curriculum standards were also used to measure 
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achievement. These tests or variations of them have been used in 
previous years. The first was a 40 question multiple choice test 
with items derived specifically from the objectives students 
worked on in both the treatment and control groups. "^his test 
was administered at the end of the first 9 week grading period 
and their score counted as 20% of their nine week grade. The 
second teacher-made test was similar in nature again impacting 
the semester grade, and v;as administered following the second 9 
week grading period. At each testing period, students had one 
hour to complete the exam. 



Treatments 

The goal for both styles of instruction (traditional lecture 
and STAD) was to have students gain an equal balance of 
conceptual and computational ui:iderst anding of plane geometry. A 
standard curriculum v.-as fcllcv.'ed with the cooperative group 
students covering the same course objectives as the lecture 
crcuo . 



Cooperat ive Learning Treatment 

The cooperative learning treatment was based on the previous 
work- reported by Slavin ( Slavm , 1 990 ) on Student Teams 
AcTiievement Divisions (STAD) . Students receiving STAD 
instruction were placed by the instructor, in heterogenous groups 
consi;^^ting of four to five f3tudejits. Previous achievement in 
A]q<.l:r<i I clast-3es was u^^Mi to plact^ students in these groups. 
Ideally, each group consisted of a prior low-achieving student 
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(grade of D) , a low-medium achievement . student (grade of C) , a 
high-medium achievement student (grade of B) and a high 
achievement student (grade of A) . At the end of each two week 
period, students were placed into new heterogenous groups so that 
one team would not dominate another. 

Cooperative group students received brief whole class 
instruction at the beginning of each class after which students 
moved to their respecive groups and worked on assignments 
receiving tutoring from their fellow group members. Using STAD, 
the instructor was minimally involved in routine management and 
checking while spending r.uch of his time teaching to small 
groups . 

.Students in cooperative groups received individual grades cn 
their assignments, however, the individual performances of team 
T!en:bers were combined at th.e end of each week for a team score. 
The team with the best score for the previous week (determined by 
t»:-am rr.-rmbers individua] irr.prcver\e:: t } was acknowledged at ti:e 
bc-^^inning of each v;eek. 

Traditional Lecture Treatr^enu 

Subjects in the traditicr.al lecture group received more 
d'rtai]ed instruction frvc:n tho teacher on the assignment for the 
day. Those students cc/;orod tiv? same material and in -class 
.i.ssignmentG were equi\'alent to tiicse given in the cooperative 
group treatm.ent. St\:dcntG in the traditional class v;orked 
indopcndt ly on ci:.:S iqncr.t ns lathui than in teams and aiuo iccoived 
i ndi\^idual grades . 
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Procedure 

Permission to incorporate this project into the high school 
in the fall was obtained from the building principal. In 
addition, letters explaining the project and method of 
instruction were sent home with students the first week of school 
so that a parental signature for participation could be filed for 
later reference. Each Geometry class met daily Monday through 
Friday for an 18 week period with each class session totaling 55 
minutes. The students completed the motivation survey on the 
same day at the end of August during the first week of school, at 
the end of the first nine weeks and again at the end of the 
second nine week period. At the end of each nine week period, 
students also completed the teacher-made exam reflecting 
objectives for that instructional period. During the first week 
of school, percentile scores from the math portion of the ICWA 
achievement t^-st were also obtained from student records for use 
in establishing initial differences in achievement between the 
gro\;ps . 

Students or parents wlio did not wish their son or daughter 
to participate had the cption to transfer into another Geometry 
class the first v;eek of school or had the option of remaining in 
class and not participating in the cooperative group format, 
choosing instead to work independently. All students in this 
project chose to participate. Treatment group 1 received STAD 
instruction for the first nine weeks of school and beginning the 
second nine weeks period, received traditional lecture format 
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instruction. Treatment group 2 received traditional lecture 
format instruction for the first nine weeks of the course and 
received STAD instruction the second nine weeks of the project. 
The Control group received traditional lecture instruction 
throughout the 18 weeks of the project. The same instructor was 
Uf3Gd for all three sections of Geometry to minimize any teacher 
var iabi 1 i ty . 

Results 

Realibility Analysis 

Items which v;ere intended to measure goal orientation for 
the geometry class, intrinsic and extrinsic valuing of geometry, 
self -efficacy regarding performance, and the use of shallow and 
deep processing strategies were analyzed to determine subscale 
reliabilities. Coefficient alpha was used for this purpose. All 
of the reliabilitG'^. were reasonably high on the pretest, 
posttost, and post -post test questionnaire ranging from r=.41 to 
rr^.93. Reliablity values are included v;ith selected subscale 
items in Table 1 . 



In^sert Table 1 about here 
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Initial achievement was obtained from student files and 
recorded from the national percentile rank of math achievement 
from tb.e JOWA TeiL^t of Basic Skills, 1992. The total math 
achievement score consists of subcategories of math concepts, 
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math reasoning, and math computations. The reliability values 
for the IOWA from the 1992 national norms were .90, .89, and .88 
for sophmores, juniors, and seniors respectively. Reliabilities 
for each of the two teacher-made nine v;eek exams were calculated 
using the Kuder-Richardson 20 and were found to be .85 and. 88 
respectively . 

Correlational Analysis 

A complete correlational analysis is shown for the pretest 
(Table 2), posttest (Table 3), and post -posttest s (Table 4). 



Insert Tables 2, 3 and 4 about here 



The consistency of these correlations with theoretical 
predictions and findings provide support for the construct 
validity of the subscales. Kcst noteworthy are the significant 
correlations throughout the project between learning goals and 
ir/iirir.Gic valuing (.57, .72, .64), learning goals and self- 
efficacy (.49, .69, .59), and learning goals and deep processing 
(.38, .66, .60). Intrinsic valuing and self -efficacy v;erG also 
significantly correlated throughout the project (.70, .77, .66), 
v.'hile deep processing and self -efficacy also shewed this same 
significant trend (.42, .69, .58). 
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Data Analysis 

The means and standard deviations for the pretest, posttest 
and post -posttest motivation and achievement scores are reported 
in Table 5 . 



Insert Table 5 about here 



Figures 1-8 are provided as a visual representation to allov/ for 
a quick comparison of each variable of interest for the three 
groups throughout the project. 



Insert i-igures 1-8 about here 



Using the corresponding pretest mieasure of achievement as a 
CGvariate, ANCOVA revealed a significant (all significant 
differences at the p<.05 level) overall difference among the 
th.ree groups on the achievement variable at the second 
F(2, 76) =28.12, KSe=35.12, and third F (2 , 76 ) -15 . 58 , MSe=38.74 

phases of th.e project. Planned comparisons revealed that 
acliievement scores for the treatmei:t 1 group were significantly 
greater than the control t (27) =2. 56, and treatment 2 t (27) -2.67, 
groups at the end of the first nine weeks of the project. At the 
end of the second phase of the project treatment 2 showed no 
significant increase over tlie control group on achievement, 
!-.'v;.-V'M- irat rarPit. 1 (*c].t i niicd lo exhibit a signitic^ant cdtjt; over 
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the control group even after the cooperative groups had ended for 
them at the first nine week period t (27) =3.56. 

To analyze the motivation questionnaire results, repeated 
measures analysis and planned comparisons tests were used. 

Results for the learning goal variable showed a significant group 
main effect F (2 , 77) =3 . 11 , KSq = 1.09 a significant effect for time 
F ( 2 , 154 ) =37 . 66 , MSg=.12, and a significant group by time 
interaction F (4 , 154 ) =37 . 76 , V:Sq=.12. Planned comparisons at time 
2 revealed these findings ( treat 1 >ccntrol ) t (27) =6.55, 
(treatl>treat2) t (27) =5.68 at the second phase of - the project, 
and at the third phase of the project, (treat2>control) 
t (27) =3.54. Performance gcals also showed a significant main 
effect for group F (2 , 77) =4 . 33 , ^5^ = 1. 45, for time F (2 , 154) =21 . 51 , 
MS^=.ll, and showed a group by time interaction F (4 , 154 ) =22 . 95 , 
>iSe=.ll. Planned ccir.parisons revealed these findings at time 2, 
(t reatl<ccntrol) t (27) -5.56, (treatl<treat2 ) t (27) =5. 17 and at 
ti^ne three, ( treatl<ccntrol ) t (27) =2.80 on the performance goal 
variable. Results fcr sel f - ef f i cacy revealed significant group 
main effects F ( 2 , 74 } - : . 1 2 , XS^-.PO, significant effects fcr time 
F (2, 148) =56 . 05, MS^^.IO, ar.d a significant group by time 
interaction F (4 , 148) =35 . 57 , y.S^-.12. At time 2, planned 
comparisons showed these sigp.ificant differences (treat 
l>coP.trol) t (27) -5.26, (Lreatl>treat2) t (27) =6. 21 and at time 3 
these differences were observed ( treat 1 >control ) t(27)r_4.56, 
( trGat2>control) t (27) - 4 . 39 . 

]]itrjnsic valuir.^j locirning task showed a s i g]:ii £ icant 

group main effect F ( 2 , 7 5 ) - 3 . 3 5 , MS^ = 2.64, a significant effect 
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for time F ( 2 , 150) =70 . 80 , MSe=.15, and a significant group by time 
interaction F (4 , 150 ) =4 7 . 09 , MSe.l5. Planned comparisons revealed 

these results at time 2 { treatl>cont rol ) t (27) =4. 21, 

(treatl>treat2) t (27) =5.71 and at timG^3, ( treat 1 >control ) 

t(27)=2.91, (treat2>cGntrol) . t (27) =2 . 89 . Repeated measures 

results of deep processing strategies revealed a significant 
group main effect F (2 , 76 ) =9 . 82 , MSg=.50, a significant effect for 

time F ( 2 , 152 ) ^58 . 42 , MS^-^.IO, and a significant group by time 

interaction F (4 , 152 ) =61 . 46 , 1^5^=. 10. Planned comparisons at time 

2, revealed these results, ( t reatl>control ) t (27) =11,19, 
( treatl>treat2) t (27) =9.63 and at time 3, ( treat 1 >control ) 
t(27)=4.90, and ( t reat 2 >ccnt rol ) t:(27)=4.90. 

Di scussion 

The results of zhis investigation into the motivational 
factors influencing achievem-.ent in cooperative learning groups 
•.v'ore clear. Achieve-^.ent gair.s in both treatment classes were 
observed and these lindir.cs are consistent with num.erous 
researchers v;ho have fcund similar achievement gains using 
cooperative group instruction (Oshi,l983; Slavin,1983; Slavin & 
Kcirv;eit , 1985 ; Nicl^ols <x y.i 1 ler , 1 994 ) . Treatment Group 1 
experienced a slight decrease in achievement scores after they 
converted to a lecture format but continued to maintain a 
significant advantage over the control group who also experienced 
«j!i;all decreases in achievtjment scores during the second nine week 
period. Nichols (Nichols Miller, 1994) observed this same trend 
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after the removal of cooperative groups which is indicative of 
the treatment effects that cooperative learning may produce. 
These students had the opportunity to interact and work as a team 
for nine weeks to achieve specific course objectives. 
Achievement scores increased during this time but when they lost 
this group support and interaction during the second nine weeks, 
their achievement scores declined. One explanation for this 
decline could be that typically students will experience a 
decline in achievem.ent during the second nine week period after 
the newness of the school year begins to abate. Additionally, in 
a typical high school geometry class, students are heavily into 
geometric proofs during the second nine weeks and often struggle 
with seme of the difficult concepts. Although these explanations 
are both warranted, this same decrease in achievement scores was 
not seen in the secc.-.d treatment group or the control group 
during the second nine weeks which indicates that these scores 
were niore probably linked to the removal or implementation of 
cooperative groups. 

Reflecting earlier findings (Nichols & Miller, 1994), 
Students in cooperative groups also showed significant increases 
on the learning goal variable while again showing a slight 
decline after conversion to a lecture format. Both groups 
remained significantly higher that the control group at the end 
of the project. Support has been established for the positive 
relationship between learning goals and persistence toward 
achievement on a task (Ames & Archer, 1988; Nolen,1988; Miller ot 
al.,1993) therefore, the rise in learning goals along with 
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achievement gains was not unexpected. Cooperative learning 
establishes a support group for learning objectives in a non- 
competitive environmenc. Students are more concerned with 
learning the material rather than comparing their abilities to 
their peers. With a focus toward learning objectives, and the 
peer support gained from cooperative groups, students become more 
learning goal oriented v/hich appears to result in increased 
achievement . 

Performance goal results showed a dramatic difference in 
cooperative and traditional learning groups particularly in the 
early stages of the project. These findings provide support for 
earlier findings (Nichols & Miller, 1994). The drop in 
performance goals in the treatm.ent groups are important to note, 
particulary for the first cooperative group class and are 
indicative of tne powerful impact of cooperative groups on the 
perceived goals that students assur.3 in the classroom. Deci 
'Teci, Schwartz, Sheinman 8c Ryan, 1981) has also suggested that 
after eight weeks of school, student perceptions are relatively 
fixed or stable for the year and this could explain Treatment 2's 
failure to decrease in perf orr.-^ance goals when cooperative groups 
were iT.plemented . Once students form these goals, they are 
difficult to change. It is important to note that after 
cooperative groups were removed from Treatment 1 their 
performance goals followed an inverse trend even after 18 weeks 
of school. This indicates cooperative groups could be a factor 
in clianrjing student percept ions even after cooperative Icjarning 
no longer occurs. 
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Intrinsic valuing of the learning task also tended to show 
the same trends as the earlier variables in that cooperative 
group students showed significant increases over the control 
group and exhibited the same characteristic drop off after 
cooperative learning was removed, again supporting earlier 
findings (Nichols Sc Miller , 1594 ) . With the control group 
remaining stable on the intrinsic variable throughout the 
project, it again suggests the impact of the treatment on 
intrinsic motivation . 

Students who did not receive cooperative groups increased 
early in the project on the extrinsic valuing variable while 
Treatment 2 showed a decline when cooperative groups were 
implG.'^ented . It is important to note that Treatment 1 receiving 
cooperative group learning early in the project, showed no 
fluctuation and their extrinsic valuing of mathematics remained 
at a significantly lower level. Important to also note is the 
increase of Treatment group 2 along with the control group on the 
extrinsic variable, and their subsequent decrease on this same 
va r 1 a ble to a point almost equal with Treatment group 1 after 
cooperative learning was in place for them the second nine weeks. 
This indicates tliat cooperative groups can have the desired 
effect of increasing students intrinsic valuing of the learning 
t.3sk, v;hile decreasing extrinsic valuing that is so often 
promoted in the typical classroom. Extrinsic valuing is a part 
of our societal make-up arid Lhesf^ increases were expected, but it 
was alfrZcj interesting to note tliat students receiving c. ^operative 
group instruction experienced stability or a decrease in 
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extrinsic valuing as was seen v;ith Treatment 2. Cooperative 
group instruction worked to foster an increase in intrinsic 
valuing while encouraging a decrease in extrinsic valuing of the 
learning task. 

Based on Nichols' (Nichols & Miller, 1994) study in which 
self -efficacy was shown to increase after the introduction of a 
form of cooperative learning, it might be predicted that the 
efficacy variable would follow the same trend and this was in 
fact the case. Cooperative group students increased in their 
self-efficacy judgements, while Treatment 1 showed as before, a 
slight decreases upon conversion to the lecture format class. 
This supports Ames' notion that cooperative learning can enhance 
student sel f -efficacy (Ames, 1984) by improving achievement. 

Students participating in cooperative groups showed 
significant increases over the control group in the reported use 
of deep processing strategies. Although only moderate increases 
in shallow processir.g strategies were seen in cooperative groups, 
these results were a surprise providing a possible link between 
shallow processing and learning goals that has not been 
previously observed. The collaborative work undertaken in the 
cooperative groups is an indication that students are encouraged 
to reflect and elaborate on the knowledge they have with their 
peers. This interaction among students encouraged them to 
reflect and elaborate on the knowledge they have with their 
peers. This interaction encourages them to actively consider the 
proror^.sing tliey u.s<- in r.^olving problcmG. 
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Previous research has indicated that students who are 
learning goal oriented report greater use of deep processing 
strategies {Ames & Archer, 19S8; Meece, Blumenf eld & Hoyle,1988; 
Nolen,1988; Pintrich & Garcia, 1991; Miller et al,1993). In 
addition, this project also supports Pintrich' s and Miller's 
findings (Pintrich & Degroot , 1990; Miller et al.,1993) that 
students v.'ere more cognitively engaged in a process showed 
greater self -efficacy and intrinsic valuing of the task, and this 
cognitive engagement ultimately supports greater achievement or 
performance. In a subject like geometry, students analyze 
diagramis and geometric proofs and cooperative learning can 
provide a stage for student interaction and discussion that 
impacts the use of meaningful (deep) processing strategies. This 
in turn, can result in greater achievement which can serve to 
increase student self -efficacy and their intrinsic motivation to 
learn a tar^k. 

These results he].p zo support the link already found betv;een 
the use of cognitive processes, effort, and achievement 
(Krutetskii , 1976 ; Scr.CGP.f eld, i:w9 ; Ames & Archer , 198(^ ; 
Barcn,1988). Students v;ho tev.d to emphasize learning goals 
repoit greater use cf r.cre effective processing strategies and 
are more persistent believir.g that effort is the key to one's 
success or achievement . Triis increase in deep processing 
strategies within the trcatmc-nt groups receiving cooperative 
group learning is an ir.pcrtar/c finding and may lead to further 
v;crk in tlv? analyr;is o\ racial and gio\ip interactions and their 
impact on cognitive processing development. 
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Cooperative Learning 



In summary, these results indicate that cooperative group 
learning can result in increased achievement and motivation to 
learn. The adoption of learning goals, intrinsic valuing of the 
learning task, increased self -efficacy , and increased use of deep 
processing strategies are all' clear indications of the impact 
cooperative learning can have on student motivation. Additional 
research needs to be conducted which examines the social 
interactions that occur in a cooperative group environment while 
also considering the possible impact that cooperative group 
instruction can have on teacher attitudes concerning the 
traditional classroom structure format. 
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TABLE 1 



Selected Items From The Motivational Survey V^ith 
Corresponding Subscale Reliabilities 



Leaning Goals {r=.65 -.77) 

1. I do the work assigned in this class because I like to understand really complicated 
ideas . 

2. I do the work assigned in this class because I like to understand the material I 
study . 

^. I do the work assigned in this class because I like learning interesting things. 
Porformance Goals (r= .80 -.86) 

1. I do the work assigned in this class because I don't want to be embarrassed about not 
being able to do the work. 

2. I do the work assigned in this class because I like to do better than other students. 

3. I do the work assigned in this class because I don't want to look foolish or stupid to 
my friends, family or teachers. 

Self Efficacy (.83 -.89) 

1. I am confident about my ability to do the work in this class. 

2. I am certain I can understand the math presented in this class. 

3. I am confident I can perform as well or better than others in this class. 

Intrinsic Motivation (.83 -.93) 

1. I think working v;ith mathematics is personally satisfying. 

2. I find learning mathematics interesting. 

3. I enjoy the challenge of mathematics. 

Extrinsic Motivation (.51 -.76) 

1, I v;ill need to knew mathematics for ny future work. 

2, 3eing knowledge about mathematics will be of value to me in the future. 

3, Mathematics has little to do with my future work. 

$l;ailov; Processing (.41 -.60) 

1. v;hen I study for tests, I use solved problems in my notes or in the book to help me 
memorize the steps. 

2. v:hen I v;crk probl' -^s in class, I check my neighbors answers to see how I'm doing. 

3. I try to memorize the steps for solving problems presented in the text or in class. 

Dtiop Processing (r=: . 52 - . 81 ) 

1. When studying, I try to combine different pieces of information from course material 
in new ways . 

2. I draw pictures or diagrams to help me solve problems. 

). Khon working a problem, I sometimes look at the correct answer first, when it is 
available, then I try to work backwards to solve the problem. 



:;ot«i: Pel i abi 1 it ies reflect the range of indexes on the pro, post, and po;:t - posttcst 
scores on the motivation survey. 
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... 




Correlat ions 


Among 


Pretest 


Scores 




Variables 


1 




3 


4 


5 


6 7 8 


I . 


Achievement 














2 . 


Learning goal 


. 12 














Perform goal 


. 04 


. 17 










4 . 


Intrinsic 


. 01 


. 57** 


. 28* 








S . 


Extrinsic 


- . 15 


. 09 


. 05 


. 12 






6 . 


Efficacy 


. 12 


.49 + * 


. 19 


. 70** 


.17 




7 . 


Shallow 


. 17 


- . 03 


. 10 


- . 02 


.06 


- . 05 


8 . 


Deep 


. 09 


. 36** 


. 12 


. 37** 


.18 


.42** .13 



*p<.01, **p<.001 
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TABLE 3 

Correlations Anong Posttest Scores 



Variables 



1 . 


Achievement 














-> 


Learn goal 


. 34* 












3 , 


Perform goal 


- , 23 


. 27* 










•1 . 


Intrinsic 


. 20 


. 72** 


- . 06 








s . 


Extrinsic 


- . 05 


- . 06 


. 16 


- . 07 






G . 


Ef f icacy 


. 27* 


. 6 9 * * 


- . 21 


,77** 


■■ . 02 




7 . 


Shallcv; 


. 12 


. 03 


. 10 


- . 02 


- . 02 


- , 08 


. 


Deep 


.29* 


. 66* 


. 38** 


.65** 


.24 


.69** ,06 



:<,01, **p<.001, 
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TABLE 4 

Correlatioiis 7-.iT.cng Post - Post test Scores 



Variables 


1 




3 


4 


5 


6 7 


I , Achievement 














2 . Learning goal 


.29* 












3 . Perform goal 


. 02 


. 02 










•i . Intrinsic 


.20 


. c 4 * * 


. 05 








5. Extrinsic 


.26 


. 02 


, 10 


- . 09 






6. Efficacy 


. 10 


,59** 


. 19 


. 66** 


. 01 




7. Shallow 


.09 


. 31* 


. 07 


. 20 


- .23 


. 18 


8 . Deep 


.20 


.60** 


. 16 


. 57** 


- . 16 


.58** .31* 



*p< , 01, **p< . 001 . 
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TABLE 5 

Kctivaticn Subscale Ar.d Achievement Means And Standard 
Deviations For Treatment And Control Groups 



■/ariables 




Pretest 




PostteF 


t 


PC 
M 


.st-Pos 


ttest 


!•! 




SD 






SD 


SD 


A<^hievt=ir.€nt 

























Treatnr.ent 


1 


66 


. 96 


16 .40 


89 


. 67 


11.20 


84 


. 22 


10 . 58 


Treatir.ent 


2 


6 2 


. 78 


17 . 94 


74 


. 15 


14 . 36 


82 


. 19 


10 . 66 


Ccncrol 




63 


. 61 


20.09 


79 


. 26 


18 . 03 


7S 


. 03 


16 .43 


'.earning Goal 






















Treatment 


1 


3 . 


09 


. 73 


4 . 


25 


. 58 


3 . 


56 


.62 


Treatrr.ent 


2 


3 . 


1 7 


. 69 


3 . 


23 • 


. 73 


3 . 


89 


.68 


Ccnrrcl 




3 . 


10 


. 65 


3 . 


17 


. 63 


3 . 


25 


.65 


Perform Goal 






















Treatment 


1 


3 . 


CO 


. 76 


1 . 


94 


. 58 


2 . 


56 


.67 


Treatment 


2 


2 . 


8 6 


. 77 


2 . 


90 


. 77 




99 


.75 


Control 




3 . 


05 


. 54 


3 . 


06 


. 87 


3 . 


09 


.72 


Intr insi c 






















Treatment 


X 


2 . 


56 


0 . 98 


4 . 


12 


0.68 


3 . 


64 


. 78 


Treatment 


2 


2 . 


6 5 


1 . 16 


2 . 


6 9 


1 . 12 




68 


. 97 


Control 




3 . 


09 


1 . 07 


3 . 


10 


1 . 06 


3 . 


13 


. 85 


Extrinsic 






















Treatment 


1 


3 . 


01 


.35 


3 . 


08 


. 72 




07 


.49 


T r 0 a t mo n t 




3 . 


15 


. S2 


3 . 


85 


. 79 


3 . 


21 


. 84 


Ccntrcl 




3 . 


14 




3 . 


67 


. 7 5 


3 . 


5 1 


.63 


f icacy 






















Treatment 




3 . 


1 0 


. 6 I 




38 


. 41 


^ . 




. 53 


Treatment 




3 


27 


. • ^ 


3 . 


38 


. 73 


3 . 


S5 


. 6 7 


Ccntrcl 




3 . 


4 "-t 


. 50 


3 . 


55 


. 71 


3 . 


48 


. 59 
























Treatment 


1 


3 . 


11 


. 26 


3 . 


23 


.63 


3 . 


46 


.60 


Treat m.ent 


2 


3 . 


29 


.48 


3 . 


37 


. 4 7 


3 . 


69 


. 62 


Ccntrcl 




3 . 


12 


5j 


3 . 


23 


.48 


3 . 


2 5 


. 36 



Troatm.ent 1 3.05 .46 4.36 .31 3.24 .36 

Treatment 2 3.2 7 .48 3.19 .55 3.9 0 .60 

Ccr.tiol 3.29 .41 3.27 .40 3.24 .36 

:te: Pretest achievement scores are national percentile ranks on the I0V;A Test" of BaVi~c 
kill.s while pci3ttest and per: t - pes t test achievement scores reflect pGrconta<je scores on 
h'i r:ii.'i v;ook.^ tc-.ichor-m.ado t»-.^sts. 
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